Restriction endonucleases are bacterial enzymes that cleave DNA at specific sites. The resulting DNA fragments may be separated electrophoretically in gel to form specific restriction patterns. In the present study, the restriction endonuclease method was successfully adapted to the analysis of the chromosomal DNA of Neisseria meningitidis. The endonucleases HindIlI and EcoRI provided optimal restriction patterns of ca. 50 well-separated lines. The pattern of each bacterial isolate was characteristic, stable, and reproducible. Despite some general similarity, the restriction patterns of the closely related B15 meningococci were surprisingly heterogeneous.
Identification of microorganisms usually rests on one or more phenotypic characteristics such as morphology and biochemical or serological reactions. In this way, only a tiny fraction of the genotype of the organism is accounted for. The use of restriction endonucleases provides a novel approach, as the organization of the microbial genotype may be directly assessed (14) .
The epidemiological value of genomic fingerprinting as applied on plasmid DNA from varius isolates of gramnegative bacilli has recently been described (11) (12) (13) 15) . Further, in the epidemiology of herpes simplex virus this potent tool has been used successfully (3, 7) . However, the potential of genomic fingerprinting for differentiation between phenotypically closely related bacteria has until recently (4, 10) remained largely unexplored.
A unique epidemiological situation prompted us to investigate the usefulness of the restriction endonuclease technique for studies of Neisseria meningitidis in northern Norway. Since 1974 this region has experienced a severe epidemic of meningococcal disease, almost exclusively caused by sulfaresistant strains of capsular polysaccharide group B and outer membrane protein type 15 (1, 2, 8) . As B15 strains have been predominant among cases of fulminant meningococcal disease and also are frequently isolated from healthy carriers, it may seem logical to assume that the clinical diversity of meningococcal infection reflects differences in host resistance rather than in bacterial virulence. However, although grouping and typing obviously have some bearing on bacterial virulence (6), more sensitive means of strain differentiation are required for further studies on the interaction between various meningococcal strains and the host organism. Hence, the purpose of the present study was to gain experience with the restriction endonuclease technology for work on chromosomal bacterial DNA and, further, to look for the possible application of such genomic fingerprinting for the differentiation of similar strains of N. meningitidis. MATERIALS Meningococci were isolated from the blood in supplemented peptone broth, from cerebrospinal fluid strains on conventional chocolate agar, and from the nasopharynx on GC agar base (BBL Microbiology Systems, Cockeysville, Md.) with hemoglobin and 1% IsoVitaleX (BBL) and with the addition of vancomycin and lincomycin. All strains were subcultured on conventional chocolate agar. Meningococci were identified by their sugar utilization pattern, and they were serogrouped by slide agglutination and serotyped as described by Frasch and Chapman (5) .
Preparation of bacterial DNA. Lyophilized batches of the appropriate bacteria were dissolved in glucose broth, plated on GC agar base with hemoglobin and 1% IsoVitaleX, and incubated for 18 h at 37°C in 5% CO2. To each plate was added approximately 1 ml of a 50 mM Tris buffer (pH 8.0) in 25% sucrose. The bacteria were harvested with a bent glass rod, transferred to an Eppendorf tube, and pelleted by centrifugation in an Eppendorf centrifuge. The supernatant was discharged, and the following solutions were succes- DNA from the Escherichia coli phage P4 digested by HindlIl was used as a fragment size marker (9) . The gels were finally stained with ethidium bromide for 15 The reproducibility of the fingerprinting method was studied by repeated testing of the DNA preparations of all meningococcal strains included. Both the technical reproducibility and the remarkable stability of the genetic organization of individual meningococcal strains were illustrated by the fact that the original HindlIl genomic fingerprints were maintained in the strain (2097) submitted to 29 passages on chocolate agar. This finding was confirmed by EcoRI digestion. Also, the original restriction patterns were maintained in the strain (9371/81) that was followed in vivo for 13 months.
Restriction patterns of non-B15 and B15 meningococcal carrier isolates. Figure 1 shows the respective patterns of three non-B15 and five B15 strains, all isolated from the pharynxes of healthy meningococcal carriers. As would be expected, none of the three phenotypically different strains shared identical DNA fingerprints. Interestingly, however, marked heterogeneity was also observed among the fingerprints of the five serologically identical B15 isolates. However, in all fingerprints, one single band of approximately 1.6 kilobases and a double band of approximately 1.4 kilobases were clearly visible.
Restriction endonuclease patterns of meningococcal isolates from two patients with meningococcal septicemia and their contacts. Figure 2 shows the fingerprints of two B15 meningococcal isolates recovered from the blood of two soldiers (A, B) with meningococcal septicemia and of B15 meningococcal isolates cultured from the throats of their four roommates. The fingerprints of the A and B isolates were shared by two of the carrier isolates (D and E), whereas the fingerprint of F lacked one single band of approximately 1.5 kilobases. The fourth carrier (C) harbored a B15 meningococcus possessing a fingerprint clearly different from the others. 
